N-methyl-D-aspartate receptor agonists decrease protooncogene bcl-2 mRNA expression in cultured rat cerebellar granule neurons.
The protooncogene bcl-2 was studied as a candidate gene for N-methyl-D-aspartate-(NMDA)-induced excitoprotection of cerebellar granule neurons. Exposure of these neurons to excitoprotective concentrations of NMDA and to excitotoxic concentrations of glutamate decreased bcl-2 mRNA levels. Preexposure to NMDA failed to modify the glutamate-evoked decrease in bcl-2 mRNA but increased neuronal survival from 20% to 100%. Neither the intracellular mechanisms underlying the cascade of excitoprotection induced by NMDA nor those underlying the cascade of glutamate toxicity of cerebellar granule neurons seem to specifically involve changes in bcl-2 mRNA levels. Glutamate did not induce nucleosomal DNA fragmentation but glutamate toxicity was inhibited by aurintricarboxylic acid. Glutamate toxicity of cerebellar granule neurons differs considerably from classical programmed cell death.